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PREFACE. 



To Mr. Da VI E 8, Booifeller^ in Rsijfel* 
Street J Covent-Garden. 

S I R^ 

LABORATE Prefaces an 
often like a fine Sign to a bad Inn : 
Such fijalt not be mine : All I will fajf 
is^ that the followi^ Difcourfe is upon 
s Subje3i whichj though in univerfal 
PraStice^ has not yety I believe^ been 
reduced to firft Principles^ and treated 
in a phihfophical Way. ^^is the Pro-^^ ,f ' 

3 difSlm 



vi PREFACE. 

duSlion of an ingemons Friend of mine, 
nvho wi/bes to throw tn bis Mite to 
the public Goody independant of the 
Fiewf of^ wither the Pame^ or the 
Profit J ofAuthorpip: T^e Concealment 
of bis Name proves the One ; you can 
vouch the Other. Print it as foon as 
you pleafe ; and if the Profit pays your 
^rouble^ it will give him an additional 
fatisfaSlion^ as well as^ 

.Sir, 

« 

Tour Friend, 



Jhd bumble Servant^ 

London, 

^Mar. I, 1774* - _' 
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' ESSAY - 
b« ri-e ,C O N S T R U C T I O N of 

R O A D S. 



yVu E N the Subjea o£ a Ros(t 
is' treated of, it ought to be^unjder- 
fiood, to be undfcr two diftinil: H«ids, 
vizi that of the Foundation part ; and 
that of the Super/impure or Coverr 
ing. The former .includes the in- 
tended Line of Road, with the fide 
Trenches, and under Drains, with 
the Surface made equal. The latter; 
' . B 3 Subftances 



( 8 ) 

Subftances of the Stone Kind, &c. 
/ laid on, fo as to conlblidate and ren- 
. dcr it fit for travelling on. 

There is fcarce a Doubt, that the 
Conftruftion of a Road, muft depend 
on mechanical and phyficat Principles. 
Whether it has been hitherto viewedf 
in this Light, has not come to my 
Notice. The public Utility of the 
Subje£fc, afluredly demands Inveftiga- 
tion. Road making feems to be far 
from fb fimple an Operation, as it 
is oft imagined ; too many Teftimo* 
iiies there are, to evince this ; it is 
complicated. To bring it to perfec- 
tion, requires (as all other Arts do) 
the Aid of Science, to difcover Caufes 
and Effeds ; that wide extended 

RangQ 
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Range of Ideas ; that Propriety^ Dif. 
cernment and Tafte, which arife froQi 
a liberal Education. 



It is /with Diffidence, as well as 
Deference to fuperior Abilities, that I 
have ventured to make a few curfory 
Obfervations ; merely with the View 
of roufing the Attention of thofe, who 
are much more qualified to difcufs the 
Subject in a maflerly Manner, and to 
draw it out into fuch plain pradical 
Rules, as -may be accommodated to 
the Capacities of thofe, who are lit- 
tle verfed in higher Speculations. J 
fhould even be happy to find my Con- 
je£lures difproved ; and Hypothefi$ 
more rational and juft, fubflituted in 

« 

their Room, 

ACTION 
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f * 



ACTION and RE-ACTION 

f * 

are equal and contrary. 

On this Axiom, refts the Idea of a 
perfedl Road. It is obvious, that a 
well cdnftriifted Road muft be fram- 
ed fb as to have the Preffure and Re- 
fiftance of it's feveral Parts to coun- 
terafl, to counterpoife, and to unite 
in one compacted Body. 

From this Outline, w^e fee it*s Re- 
femblance to the Properties of the 
Seftion of an Arch ; where, conceive 
right Lines proceeding from' the Pe- 
riphery to unite in one common Cen- 
tre ; and each Line is perpendicular 
to it's relpe£live Surface. 

• 'J Rays 
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Rays, of Light pafSng through a 

convex Lens, and converging in a 

Focus, may at one View, exhibit a 
Pidure of this* 

4 

Imagine thk Reprefentation to be 
^ Machine of Timber. The Laws of 

Gravity, are perfeftly kept up, in the 

t • • ■ 

Weight being perpendicular ; and the 
Union at the Centre (a firm Bafe, and 
fide Supports fuppofed) conftitutes a 
Reiiftajace, equal to the incumbent 
Preffiire qn the Arch ; together with 
all the Powers above recited, of a 
proper cpnftrudted Road. 

An Arch of Stone, whofc Mate- 
rials are properly adjufted in their 
Shape, preferves the like Powers, on 

the fame Principles. 

The 



/ 



The Above is the mofl ftabic 
Form, when the conftitu6nt Part9 
are large, and put together in a regu- 
lar and artificial Manner ; but in a 
Road where the various Parts are^. 
fmall and irregular, they are prone 
to yield, and leave the right Line of 
Direction ; one iPart, by giving Way, 
quits the Perpendicular ; makes a la- 
teral PreUiire, and afFe6ts the whole.' 

This elevated Form, both from the 
Laws of Mechanifm, and being im- 
proper for tlie Ufes of a Road, is to 
be laid afide ; and another of a lefs 
critical Shape muft be chofen ; fuch 
as the Se£lion. of an EUipfe. Nay, 
admitting the Surface of a Road to 
be very littl? more than rounded (as is 

oft 



1 



» 



V. 



• >< 



( »5 ) 

>, 

.» 

toft; found eligible) neverthelefs, tak* 

ing in the Fotindation ; it is prefurh* 

• ♦ - ' 

able, the whole Strength and Stability 
will depend on the Principles of an 
Arch* 

To' iliuftrate this, — ^Put a little feall 
into a Veflel With a narrow tumed-utt 

Edge or Brim, and ittimerle fo touch of 

... . . 

It inPafte, or amy other thick Confift* 
ance, as will keep it upright \ prefs the 
upper Surface of the Ball, in a Space of 
about ninety Degrees, with a concave 
Body to anfwer the Shape of it j and 
the whole Prefllire will be found a^ 
perpendicular in one Point, on the 

oppofite Side or Pole of the Balh 

•> • 

So far this agrees with the aforefaid 
Definition of an Arch. Take aJ 

C many 



many of thefe B^^Us, as will fijl the 
V^el^qf rife al^ve tho l#evcl ; give 
^uaiferiBt Compreifiofii to the whole 
Surface of them ; they vriU thei? com- 
bine together ; and from a perpendi- 
cular Power, (fupported by a lateral 
Aid of Preffwe and Rcfiftaftce ffom 
jthe B,ottgm) the]^ will wiite as fo 
m viy joint Archea^ and forn^ a ilable 
Counterpoife, and, a£t as one foltd Bo- 
dy ; AftipP equal to. Re-aftioa ; one 
Power bajlapqing another* 

. •- • 

- Suppofe ^ Raad to be covered en- 
tirely With Qravel, diefe- Pebbles are 
generally fou^id to be, of a globular ot 
roundifh Fijy re : Such, having their 
foterftices. fitt^ with a finer Gtavel 
or Sand, as alio Earthy will all* (when 

oppofed 
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Cpfofed or hemmed in, by tlife out 

Verge of the Road) aft together, and 

combine, like the Balls, ^e* m on^ 

I 

general uniform Mafs, ypon the Prin- 
ciples of a regular conftrudled Arch, 
though not fb mathematically; juft; 
and it will be lefs fb, where the 
Gravel has too much Earth in it ; 
or when it is made with Stones, which 
muft be angular though ever fo finely 
broke. 

It ml^ be ^ttht][ alTerted, that 
the Failvlre or breaking up of ti Rdad, 
ts chiefly owing to a D6Vfiatioa from 
the above Pfin^iiples of mi Afch. To , 
reafon on this Head, is unneceffary ; 
reverfe the Rules of juft Proportion, 
aftd*k appears obvious. 

C2 So 
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^ So much, it is ptefumed, will fuffice 
to throw fbmc Light on ' the Point 
aimed at* 

In the Strudure of a Road, pecu- 
liar Attention is to be paid to the 
Foundation Part ; here muft He that 
Counterpart, that uniform proper 
Refiftance which is to flipport the 
upper Fabrick. The Difiirence of Soils 
is to be carefully examined; what 
their various Qualities, and by what 
Meafures the propoled End may be 
gained ; having this for ever in your 
eye ; that the Deniity and Elafticity 
of this Part, muft correif>ond with the 
other or Superior^ 



(^7 ) 

When a Road i& to be mad? with: 
Accuracy, it ought to be firft (as the 
Ttrm is) formed ; that. is, it fhould 
have proper fide and under Drains 
xxiade ; and the Earth which has been 
employed in Vegetation, as much 
ilript ofF the Surfiice as may be con- 
venient, made even, £?c. and in this 
State, fhould remain Ibme time tj 
drain, and fubfide, and eachPart to find 
it's proper Gravity and Poife, before 
the other Materials are laid on. How 
long it is to continue uncovered, muft 
d^end on the Nature and Texture of 
the Soil, and the Seafon of the Year, 
&c. for Inftance, if it fhould be a Clay : 
this Subflance is very tenacious and 
cohefive, not ready to take in Water, 
md averfe to quit with it ; and for 

thefe 
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tfiefe keafons, has a tiattve Spring 
find Elafl:icity, beyorid any 6thef. It 
AUght t6 be no further drained than 
to take off the ' ^ fuperfluous Wet^ 
tvhich elfe would tindermtee "fc; 
livould carry away part 6f that vifcid 
Subft^nccj ahd leave empty Spaees in 
it, whkh would in TitAe, occafion thfe 
Surface to faU in, and of Cotirfe tht 
tipper Materials. If expoled too long 
to the Air before covered in, Drajught 
ifid Sunfhine make partial Cohfefions 
and the Clay fepaifates ; and into theie 
Chafins future Rains enter. From the 
vitriolic Acid this Subftance abounds 

with, ft attrafts the Salts from the At- 

, . . . •■ 

ittofpJiere, together with the finer Pai*- 
clcles of Earth riiixed with Rain and 
Dews. A Quantity xxf Air it is replefe 
^- ' with 
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ymhf which yr^ iormerljr in v^ .%4 
Stat^^ a^ iqrjroupded )>j th^ Caie» 
of Clay, forming {q many n^tiv^ 
Springs, now expands vialpatly,;,ao4 
like fo many little M^n^s tear thf 
Pftf rior Matter to pieces, ; . r 



: From 3U thefe .Reaibns, ij; wqold 
fcpo becoipe of ^; fertile Natijrft, a^4 
rendered lefs fit for the Purpofcp of % 

Hi 

uniform compared Ipringy Body, able 
tO'bear upagainil ihe incumbei^t Afch 
of the Road* 



« .111 



Should the Soil be of any of the 
rich Ijaams. Such Jxave but Uttle iia- 

VftfavoMiable; ,h»t .to rerpejir^ this J}e- 

*ed 
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c4 or dug ; and when the Drains, 0^t 
are^ade, give it a thin Coat of a fine 

- « * • 

liomogeiieous Subftance^ (uch as Sand : 

» • 

here the Denfity is proportioned, and 
the Pteflure of it equal; the Sand 
will incorporate \s/ith the Earth, wiH 
abfbrb rifing Moifture ; and on being 
rolled, will form a pretty confiftent 
Foundation for the upper Covering of 
Gravel. "' * : . ^ 



', r 



. , . • • • • » 

Ifa gravelly Bottom is fbbnd,' the 
Bufinefs is half done, a natural ArcH is? 
already found to place the others on. 



• • • 



When Mofs Bog is in the Intended 
Line orRoad, and too deep to be re* 
moved, the Drains mutt be cut fb 
4c^ as to drain off all the fuperfluous 

Wet 



=^ 



W:^ fropv belo\v .the ^very Foiu|da'^ 
tion ; when (he M ofs muf): be allowed 
Tttne to fubiide* before tlie aippet 
Part is begun to be made; it h»s ge-; 
aerally.a tough JSiind of matted Sur-*' 
^e, formed by the Roots of Plants, 
^hich grow from -Earth and Salts^ 
colle^d from Rains and the Atmpi^ 
phere ; if on this Mafs, S^gnd or fine 
Grarel >s lal4» it will have a like fa->* 
, l^tary EfFeAi as ,in the former Cafe 
of- Xioams»2: Roughs of Trees are ex* 
penfive^ancj^are ut\fit for ii great Re- 
pair of heavy 'Carriages.. Being left 
too 16ng uncovered it will turn toa 
dfy^-and have it*s elaflick repuliive 
Spring leiiened. , t ► 



' - 1 « I i' 



^' - ^ ^ • - .j^. 
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\ 'M&'^ls^i Subfta'iibV of* a pfecttEa/ 
l^exture," and " is'gfeneraill/ actiib^- 
ledgea to De com^fea bf Totten V«*» 
g^taSies -How it'c'a'Wd^ifito t^isisiate 
leems'iiot io Beinteffi^ibly hccountctf 
fbfy "witiiout ivlp])6iing It owing W 
luBterranebus Cdlleftidns! ojp Watcr^ 

5^^^^^^^----nfetechChahgesi 

wW Rekfoni^ 
there to guard agairift a latent Enemy 
Hy^^deep^inHcr D'raihd'? 'T^Hefe rotted 
Vegetablfes feefn ^£6''r^W the heavy 
eiTenfer W^ of ihe ^^Afer fert J oF 

li-om tl'e putf ei^^^ TliistMl 

. is minutely divided and furjfounded, 

as in little Bags, by the Particles of 

'l^ariJh and Water to Vhich it ftrongly 

adheres. 



,«^e. internal, Air, bj.whicbjt jw-pi^rves 
• 'iie^i^ &ibf|ncesfioofx Putcs%^n4lt 

: own SijbftBn^ ;.^h^hp5 ^t}^e^^ a^"*^^- 

, on- it'* Siv^w;?^ int Raigis,^ ,&c. ./fojn 
]• . f^i^gf^^Wl. . Inci^eafe of %1J{^ jt ,pcr- 

-., ^fomjewhaljlUte ;tOrV«gcta;tipPy jOjbf^^^ 
X from this, how^, fpon . a , ^^ ta?j 
break dow»^ if^^a^^x^ ^;fltfepded 
to, and the Surface not frequently re- 
^ paired, r , r 
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*" ' *ls granted; that t!i<i' above Rules 
' ^ftip^fthg' them' to be juft) carmbt 
'he liafify X>f ttilnutefy fejceieuted ; hay, 
'' frptrt t^ircoyiftaiicfe^cif Wkirt of Tiikfc, 

S«aCtt^%c. iierhdps 'rioV praaicaWe 
-^in--thCTrfu!Ft5tti«ia«. • "Tlttr bgentttus 
'■ Artiff ,^ftet'4rt3iil^s, ' bii wb Atfever' Sub- 

'j«d^'empl6y«d, lotigHt ' cooftBtJ^- to 
• Kavfe m fesffiye, at' liiaft' the^^Hfcl&l 
^.'IViodel'of Pofftaiofa r«iri in theExe- 
"niutioh tocome^as'riear-it ds pdffiblt j a, 
^flw'btiy-rthes derived fr6rii¥hith ahd 
^ -Natufe'bting ^aid down, ^tfee Jju%-t 
^ 'mehris'^Bfi'cfted towards dcrtain lead- 

;ing rbittts v and Difcretion m^ay (from 

^ Necbfffity) deviate ^nidattially/ 

♦• - . • 

» • ' ... • . . 

The Foundation of a Road being 
- jv4gc4 ^ eflcntial a Part, and it's be- 
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■ !iig<feafedl; ^ ofMn overlooked, occa^ 
' fic&ied (uch ftPfecifion of Detail, 



•*■ .-■• 






*- ' It appears a^ Miflake to matke a-Road 
'^mcifre^ railed in the Middle, tkanjuft: 
"a fitlk more than will alloif tfae"*Rain 
^ Water lb glide "gently iofF: the Sbrface : 
^- if railed* higber, the Water will "ac- 

• 4jtiire fuch 'tf Velocity* as to be' Superior 

- to the.Weight.of' theiiiner^Gravel, and 
' Wafh it down -with it into the fide 
" ' IVenchies ; \ Defcent-of twplnchea to 

• a'Mile to enable :Water to run, may 

• give it a' Sort of * comparative Idea, 
^ how linall ' a Declii^ity' may ^ofwef 

« the purpoleof a Road. 

• • • f ... » . . 

y ■ ' > ■ 

^ When a Road, is Vaifed too high, it 

- fuffers miiieh in Wafte of Gravel fronj 
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WinJ, fuppofingat to blo^*^ acrdis; tbe 
Roajd^ as It; afcendsi jthe. ;R.yge it Js 
accumulated; and when reached the 
•; Sumixiit, it*s MAtipn , is gccelejatcd 
. down-theoppofiteSi.4e, gftd:It'^|?©K^r 
increafed, m aHatlo (rapable 0f ^ iCsl- 
. culation ; and in it's , Cpuyfe calj^ies 
witli. it the* finer and %hter Matefiik 
from the Road ; and i|^ may be Ipmid 
' that on fuch a .Gonftrudlipn, ih ith^ 
Couffe o£ a Year, the Sides \frill.vbe 
lower,, in Proportion to the upper Part 
(even Independent of wearing) . th^n 
it was in the Beginning. ; The yaxjous 
I Directions of Winds^ will hav^ pro- 
portional EfFeCls. 'The Reaibn of this 
falfe Mould of a Road is pleaded, to 
ygwej^lhivanceforfhe unavoidaVk'Sink- 
: mg ^of the higher ParJs. To this: it 
} ' •/ may 



ttky be aujfWered, that if, after the* 
Foxih4^t\oh^ 18^ formed^ pfopir ^Tirnc: 
■ivitt aUovvdl j for the fe\teral Parts tn 
Rtbfld^ thofrotl^hiy, ^d to find theit 
i-ilpedivti Gravities b^rd theiq)per 
Materials ar^ l^d on, the future De- 
j^feffibtis- Woiild^ be but fmall, and 
what ^JHrts might happen to fall in^ 
iftightjbfee^fy filled up, as they ap- 
pear; whereas in the former Cafe, 
if ahy of tfefe iParts of ffapeflor Dtn- 
fity or. df 'af djtferoat <^aHty, jiierce 
ffee^ liftb tfee cFWidation, thiy wiU 
^het^ fbf ^' lA u»iefqQal taiaged ' Maf%. 
;Vi^h jjei^ta^ys might not heftcefbi^ 
^ar^ lye in^qtiaUy pbiKcd Manner. 



r * 



!A;nc)thir ^Objefkron whkh arifes 
"Sglinfl a Road being raifed high i$, 

that 



^ 



'-- ^. 
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rfiat from it's elevat:fed: Shape it's Sjar-. 
face^ at certain Seafbhs,; ixxay be toor 
much el^pofed. to Exhalations, from^ 
Sun and Air, andhiay thereby be 
too dry :^ This tnay oqcafion Duft ta 
rife, difagreeable as, well ;as . a; Cpja^* 
fumptioii of the Road'; fide Trench^ 
tnay have a like Effed In fbmc Cafes i 

.md back Drains may-.be wore prqp^'- 



I » I 



The Method of forining Roads 
tifttaljy/vpca^ifed:, i ls\ to dig the 
Trenchei of each Side, La?i|d/to throw 
«hejr Contents on the .Swr/ace of the 
intended Foundation^ therefby making 
it fronv the Firft to fwell ;and to be 
Circular. On this they put the co- 
vering Gravel, which • ftill makes it 



more 
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more {o ; and, in. . Fa(9;, JQin;^ tyo 
Arches one upon pother. 



> t It 



A few Obfervatlons on this Mode,, 
may not be unneceflaiy. 

r . .. 

It is prefumed, it will be g^rante^^ 
that an Arch formed of various Sub- 
ftsnce^, compacted and cemented to* 
gcther, has for it's Center' of Gxavity 
the Center of the . Cirde, of which 
It is a Seftion ; yet, before the feveral 
conftituent Parts are joined together, 
ib.as to a£tas one Body, each of them 

muft 'ret;ain it's own native Power, 

» » » 

and muft gravitate in the perpendicular 
Line* - 

tt Sych 



Such IS the Situation of z Rba4 
newly gravelled* aiic( not yet heguh to'^ 
bind ; here Nature exerts two different 

Laws, Gravity, iand* mutual Cohetion 

i ' < ■ 
of the Parts, 'yet diverfe in their Ope- 
rations ; the former in perpendicular 
Pelcent; the latter flow, ^ with- a 
forced Endeavour by Attraction to 
find out the* Center of the' Circle. 
Gravity preponderates, counter-afts 
the other, and" flrives to' tvrench it 

from it^s intended Purpofe. 

-•» # • 

This may be more fully lUuflratled 
from the annexed Draught, Fig. i . 
where the dotted Circle AA 'repre- 
fents the Covering of Gravel of the 
^ Road ; BB the formed Foundation ; 
C the Center of ttae Sedion of thefe 

two 



( 3', ) 
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two united Arches ; DP the lines 
proceeding frpm tjien^ce to the Clrcuni* 
ference ; an^ EE the, Lines perpen- 
dicular to the, Plane of the Horizon^ 
In thefe perpendicular Liues EfJ 
each Particle of Matter piuft defcend 
from it's own Weighty till it finds 
a fteady fixed Bafe to ftop it*s Pro- 

grefs ; and thefe I^ines are feen tg de- 

' . ' . ■ " * i ' '* 

yiate from. Right to JLeft,^ from,, the 

Middle of the Ro^d,^ in Dirqfitionk 
different from the Lines DP which 
terminate in C the Center of Gra- 
^Vity of the Arch A,, where the Ten- 
dency muft be, when the attradiive Co- 
tefion of the .various Parts takes Place. 

As it has been fhewn above, that 
the Grayel muft prpceed to the Foun- 

E a dation. 
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dation, in Lines towards each 5ide of 
the Road, from the Middle of it evert 
from the Dcnfity of the Parts ; it will 
ftill continue to move in thefe Direc- 
tions with more Violence and Velo- 
city, when it comes to be unequally 
preffed by Weight. . When the Gra- 

» ■ * • 

vel reaches the Foundation ' (either 
partially, or in a Continuity of pro^ 

* - * ' * __ • * * 

greflive Motion} they find it rounded, 
ZtiA the Parts fall upon a circular in- 
dining Bafe, m an oblique Angle, 
and. are ftill more forced towards 
the Edges of' the Road ; and partly* . 
muft be thrown into the Ditches, 

* - 

whereby the Road is robbed, and al- 
fo ^hindered frorp binding ; the per- 
pcndicular Gravity, and the cohefivc 
Search after the Center of the ArcK, 

bemg 
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being cotiriteradive Propeniities, may 
|>erhaps, for ever deprive the Materials 
from finding their proper% Place o^ 
Reft ; they lie open to Rains, and each 
Side moulders away, only leaving the 
middle Part ftanding up with a high 
Back. 



• As the Surface of a Road miift be 
Ibmewhat rounded to throw off the 
fuperfluous Wet from Rains ; and 
fiiice fuch untoward Confequences 
feem tox follow from the Manner of 

•forming as aboVedeicribed ; it appears 

• ■% 

agreeable to the Laws of Nature to 
iiave zj[i opponent Power which may 
* divert thefe, and by a contrary Ex- 
ertion to conftitute another, which 
' may not only prevent the Parts frorti 

aiiuxning 
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afliitning a wrong Bias, but will even 

incline them towards the. Center of 

' ... 

cohefive Gravity. 

- Suppofe, that wliatever is the Curve 

ef the Surface of a Road^ a fimilar 

• > ■ * ' 

inverted Curve is made in the Founda* 
tion Part lying under it. The Ef- 
fedls will be, as. the following Sketch 
exhibits. Fig* 1. where . A A repre^ 
fent the Surface of the Road gravejled ; 
BB the Foundatiiui; C jdie Center 
*of the Circle j DD Lines^ proceeding 
from thence to AA ; EE Perpendicu;^ 
l^rs to the two Planes of the Arches 
AA BB. 

m 

:, Were <fei>fe^.elaftick Bodie? fup^pfed 
<o faUvyith Velocity i^ the JJiredlions 

EE 
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EE upon ail intlinfed Segtn.ent of x 
Curve ^^ually to B, thfey 'would iti- 
coil from thehce, m Angles '|)ropoi> 
tionate to the Angles of Incidehcei 
Such is not afferted to be precifely 
the Confequence of a Quantity of 
mixed Matter defcendiiig by it's own 
Weight: Yfet afltjredly, when this 
Matter ts impelled by PreSure, (as by 
Repair of Carriages, '&c. on a Road) 
^nd meefts.wlth Refiftante from thfe 
Founda,tion,* it muft endeavour to re^ 
coil and leave the perpendicular Di- 
'te^rlon.'' 

The ^jPendency of this new acquired 

^ • 

Motion will be towards the central 
perpenditular line of the inverted 
Arch ; the two diverging Direftioft^ 

7 of 
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of Gravity, and of the Tendency to^ 
the Center of the Arch, will now 
both conlpire in thfe Purpofe de- 
manded ; the whole Mafs of Matter 
of each Side will be forced inwards 
to the Center ; as it will be hemmed 
in, by the circular Declivity of the 
Sides of the Foundation, and com- 
pa£l the various Parts of the Road in- 
to one united folid Body; and the 
more it is occupied in dry Weather^ 
the fooner will this be effefted* 



It may not be improper to mention, 
that for the fake of more obvious De- 
xnonftration, , the Road has been ^ re- 
prefented in the above Draughts,- to 
be the Sedion of a. perfect Circle ; in 
» whifh the oppofite Powers and Pro- 

penfities 
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pcafities of Matter muft aft with the 
wideft Difference ; ftill as the Surface 
of a Road muil be ibmewhat circular 
or . fwelling, the Confequ^ nces muft 
be fimilar^ though in a lefs Degree^ 
as they approach nearer to a flat Sur- 
face. The Materials of the Gravel- 
ling Part, are alfo fuppoled be homo- 
genious, and to a6t as complete 
Spheres in an uninterrupted Courfe* 
Though thefe Circumftances can ne- 
ver happen literally ; yet, it became 
neceflary to conceive them (by in or- 
der to inveftigate the great Out-line^ 
of the Properties of Gravity, CSc. Gra* 
vel^ though generally not perfedlly 
round, will however aft compara-^ 
tively fo, and may be fairly reasoned 
upon with Allowaixce3^ ^ 

F Let 
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Let the ingenious Mind trace out 

the principal Features ; thde it 'keeps 

in View, and can appty RefeniWance 

wherever found. Many may be the 

Varieties, yet Nature's Laws are 

permanent and muft be obeyed ; the 

ffifcemingEyci,eirerve. their Energy, 

though from the narrow Limits of 4:he 

human 5oul, their fecret Operations 

and Ipecific Qualities, may be too 

minute and myfterious for exa(ft Cal- 

TCulation. ' -* 

». . ♦ 

' It is prefumed, that to an intdlli- 
'gent Obferver, the Form of a Road 
defcribeid above; may appear ttf be 
(from it's Cdnftruftion) the moft fta- 
-ble- and -durable ; the Execution is 
eafy and fimple, where the Situation, 
^ ^ and 



fomewhat more Expenfive in makings 
yet gfter a Courfe of feven Years it 
may turii out the cheapeKft* . . 

• The Coft alfo may be lightened^ 
provided the neighbouring Faymjersr 
ihould think it their Interefts, to fcoop 
out the. valuable Soil from the hoi- 
Jlowed Foundatioa at their own. 
Charges, to make Compofts, or raife 
liiclofores on the Sides of the Rx)ad 5, 
it rtwy fave the Expence too of diggw 
kig fide Trendies. 

: After all it muft be acknowledged^ 
thw:^a& it will require; niore Gravel 
than in the common Method ; if this 
ihould lie at any confiderable diftance^ 

F 2 there 
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. there arc few public Funds, tind fewer 
public Spirits,* that are abk ahd will- 
ing to bcar^ or to rifque the Chance 
of Lofles ; ftill the Subjeft is of that 
Moment, as to merit an Enquiry into 
the Pradicability on the one Side,' and 
to call forth Exertion on the other. 

In difficult and perplexing Situa* 
tions^ Tafte and Intelligence in Na-' 
ture (as pointed out abovfe) muft final- 
ly diredl : Thefe will teach the making 
• thabeft \3it of fuch Materials^ as they 
can. command ; they will fttidy with 
.Accuracy the Diverfities of Soil, and 
Shape, of Grounds they have to ^al 
with } and will avoid fuch Abfurdities 
»s Ignoranc? daily furnilhes melan- 

choly 
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choly Inftances of; Much Money 
funk, and niuch bad Travelling. • - - 



Tf 



Gravels and Earths require a certalii 
Degree ot Moifture, to give them So-^ 
lidity ; It tends to increase the' Gdh<^ 
lion ot Attradion of the Parts^ as well 

» \ , 

as by it's propehiive or repellihg PowerJ 
to form Refiftance againft Prellurel 
Sand' ijDi a dry, or in a moift State^ 
(hews thefe different Effefts. 



A ■ -• 



If a Road in the Summer Months 
coujd be diffe<9ed, it would be found 
full of Cracks from th^ unequal Goa- 
tradion of it's P^arts ; how weakening 
is this to ii'& Fabrick ; into thefe Fif» 
fur^s fucceeding Rains enter ; and theft 
jittle Bafohs ai^c fcizctJ oh by Frofts^ 

andi 
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axid.the fuTrqq[ndmg Parts^ ai;c reut-and 
crumbled down by Thaws : Whereas, 
when Drains are properly adjufted, 
and the Surface but- jufl: rounded, 
the fuperfluous Water gently falls offj 

3ind no more is imbibed .than what 

*■ . * - * . 

the Earths naturally lay hold of and 
can rctaiiji and. the Pores are com- 
padly fifled, and the entire Stratums, 
united upon a £rm Bafe;, and when 
proper Moifture is not to be had from 
the Clouds, it will be drawn up from 
jhe Foundatiom 

^ To J tWnt of making a Ro^d on^^ 
tircly ,or a^y. Part of it j of large Stones 
is an Underialpng contrary to the pro- 
portionate Law$. o£r Matter, from 
whence the. above Obfervations are 
I attempted 
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attempted ~to be deduced*; and rfiis 

- •• 

IVom their fuperior Weight piercing 
into the Foundation, where there' is 
ho adequate Refiftancc ; from their con*- 
tinued Inclination ftill to delcend and 
their never finding that felf Poife, that 
countera<3:i\;ce State, fo eflential to Du- 
ration. They alfb from over preffing 
the Bottom-part, force up Watqr front 

thence, in fuch Quantities, as is hurtfift 

• •» 

to the Binding of the Road, as well as 
tinpleafant to the Traveller : This hais 
'been experienced in Pavements, where, 
the Stones are laid in a Courife df 
"Sahd^ but remediea by mixing a littfe 
Lime with ;the Sand with which it 
unkes, and keeps down the rifmgj 
Wet. Stones may be found to attradk 
IMoifture qf themlelves too, elpecialfy 

if 
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if they be what is called Land Stoms* 
Even Tirhea Stones are broke very 
linaU (which is expenfive) their an- 
gular Shape cannot coincide with the 
above eftablifhed Principles. 

The only Method, any how plau- 
iible, is to hollow out the Foundation 
of the Road \ and in this to build a 
Layer of Stones in the Form of an in- 
verted eliptick Arch, an4 to fill this 
with thofe, beat fine as poffible. 
Thefe two Bodies may form a united 
Force, (though not a durable one) 
and may have fbmewhat of the 
Strength of z.compleU Ellipfe; but 
this Schpme vvould coft fo much,* as 
to forbid trying it, unlefs from an 
-abfohite Neceffity; befides, it is prc- 

fumed, 
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fomed, th^t wfiere Stone? are, Gravel 
may hot he far off. Perhaps ux fbm^ 
Cafes it might be found more expe- 
dient to have the Foundation formed 
in a right Angle, or even more acute 
ones, which might give the upper 
Materials thePower of a Wedge, and 
incline the fupcrfluous Wet to liib- 
fide more eafily ; with other Advan- 
tages, which may be coUeded from 
Hints* 



But thefe, with various other S/X- 
pcriments, ought firft to be tried o». 
a finall Scale, fuch as ingrav^ l^ath*- 
in Pleafure Grounds; where 9t a 
trivial Expence, the Properties and 
Powers of Matter might be a&er-\^ 
tained,. • .*. / 

G The 
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The minute Particles of di^rent 
Subftances, generally poflefs different 
Powers of Attra&ion towards each' 
other; they will quit the weaker and' 
fly to the ftronger. Thefe Powers 
are not only difcovered in the various* 
Solutions, . but are likewife manifeft 
in Bodies in their drier Fornis ; Ibme 
unite clofer (and as Road Makers terni 
it) bind harder, Cenaents evince this ; 
nay, ftrong Concretions and Putrefac- 
tions, in their feveral Stages, fhew 
tl)is great Work of Attra£lion to be 
for ever carrying on in the Bowels 
of the Earth. 



What a Field for Ingenuity may 
prefent itfelf at a Gentleman's Door, 
in fearching into the cohefive Quali- 
ties 
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ties of the many difiercnt Kinds'. of 
Gravels, Earth v S^'r. To enquiqs 
wiiich of them unite heft together in 
all their, varied Combinations. To 
gain fomething of a Line to walk by, 
ind to be able (from Mixtures) to ufe 
fomc Ingredients with Succefs, which 
in the common loofe Way of Manage- 
ment, are reckoned totally unfit for 
their Purpoles. 

To point out Probabilities would 
lead into 'a large and deep DetaiL 
They will occur to the Naturali/l: 
To fiich it might appear impertinent 
to others unintelligible, fanciful or 
ludicrous. 
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As rolling feems fb neceflary for 
Roads, both in the Courfe of making 
and in the i&veral Repairs, as well as 
to prefcrve them in good Order; 
might not each Parifh be provided 
with a Roller, which might be ufed 
in tlfe proper Sealbns from the Statute 
Labour i 
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